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CASE I. 


In the autumn of the year 1831, Benjamin Franklin, son of 
Mr. Gilbert Haven of Malden, of a scrofulous constitution, aged 
between five and six years, met with the following severe accident. 
While playing in a mill, his clothes became entangled in a 
horizontal axis which formed part of the machinery. By the 
successive revolutions of this shaft, his apron, arms, and body, 
were quickly wound about it ; in which situation he remained, re- 
volving with great rapidity, until the workmen had time to stop 
the motion of the mill. When first removed from the shaft, life 
seemed extinct ; but the patient soon showed signs of reviving. 

A short time after the accident, I saw him, in consultation with 
Dr. Buck, whose patient he was. The radius and ulna of the 
left side were fractured, from the elbow to the wrist, into a great 
number of small fragments, none of which, however, perforated 
the skin. The right humerus had sustained a comminuted 


*The cases numbered from 1 to 23 serve as a basis for the foregoing essay ; 
and the cases and authorities lettered from A to L illustrate the principles to 
Which they severally refer. 
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fracture, extending nearly from the elbow to the shoulder-joint; 
the skin, cellular membrane, and muscles, were so torn and lace. 
rated, as to allow the finger to be passed through the limb in al. 
most any situation, from the head of the humerus to near the elbow; 
and I can describe the appearance presented in no better language 
than that used by the workman who came to the patient’s aid: he 
said the limb appeared ‘like a skein of coarse yarn,’ as he unwound 
it from the machinery. Notwithstanding the extent and severity 
of the injury, the trunks of the arteries, veins, and nerves were 
not divided. 

Our first object was to free the wound of loose fragments and 
shivers of bone. When this was accomplished, we judged that 
at least half of the entire length of the humerus was taken away. 
The parts were then brought into apposition, and dressed. very 
lightly. ‘Two tin splints, well padded, and made in the following 
manner, were made use of: the first, designed for the posterior 
part of the upper and forearm, was formed of two pieces, united at 
an obtuse angle by means of solder, and concave transversely ; the 
second, intended for the anterior part of the limb, corresponded 
to its fellow, except that the concavity was upon the lower, instead 
of upper side, when applied to the arm. These might be well 
figured on a large scale, by a portion of common stove-funnel, cut 
longitudinally, and the pieces bent in their centre at an obtuse 
angle, their relative position being still maintained. 

The left forearm was dressed in the common manner with an 
external and internal splint. The patient was placed in bed, 
both arms being supported by slings and resting on soft pillows. 

Such was the treatment. This case was attended by 10 
unpleasant symptoms, during the whole course of treatment. In 
three months, the bone had united, and the soft parts nearly healed, 
so that the patient was allowed to walk about, with his arm ina 
sling. At this time, he met with a fall, by which the humerus 
was again fractured. The same treatment was resorted to, but 
the wound did not heal until nearly eight months from the original 
injury, and after about half an inch of the entire shaft of the 
humerus had exfoliated. At the end of this time, the arm was 
but little shorter than the other. He enjoyed the free use of both 
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arms until his death, which took place about seven years after 
the accident. 


Nore. On showing this manuscript to the parents of this lad, I learned that 
all his limbs beeame weak and ulcerated from scrofula for some time before his 
death, but that the fractured arm was not more affected than the others. In all 
other particulars they consider the account correct. 


W. J. W. 


CASE II. 


On the twenty-third day of June, 1833, I was called to see, in 
consultation with Dr. Whittemore, of Brighton, Eliza <A., 
daughter of Stephen Bennett, aged four years, who had just suf- 
fered a compound fracture of the humerus, produced by a heavy 
horse treading on the arm while she lay prostrate on the ground. 
We found the bone broken transversely across, one and 4 half 
inches above the elbow joint. The skin was so lacerated, that the 
wound extended obliquely nearly round the limb, as there re- 
mained entire only a portion, about one and a half inches wide, 
uniting the integuments of the arm with those of the fore-arm. 
This portion of skin was situated just in front of the inner con- 
dyle. The whole mass of extensor muscles, excepting a small 
portion near the inner condyle, was divided. The torn skin was 
stripped down over the elbow some little way; both fragments of 
the humerus protruded from the back part of the arm, while the 
bundle of large blood vessels enveloped in their sheaths, and 
perhaps a little cellular membrane, lay in front entirely insulated 
from other parts, the distance of about two inches. We first 
washed and thoroughly cleansed the wound of all foreign substan- 
ces. We next brought the parts in apposition, as nearly as we 
could in their natural relation one to the other, and so maintained 
them by a few points of suture, and the same mechanical means 
used and described in the case of B. F. Haven. Under the 
judicious care of Dr. Whittemore, this case was brought to a 
speedy and happy termination, without the occurrence of any un- 
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toward symptom. A few months since, I called on this young 
Jady, and found her in the full enjoyment of sound health and q 
perfect limb. W. J. 


CASE III. 


On the seventh of October, 1839, I was called to see William 
Tyler, ship-carpenter, residing in Brighton Street, Boston, of large 
stature, and weighing more than two hundred pounds, who had fall- 
en from a scaffolding to the ground, a distance of twenty-five feet, 
He alighted in a perfectly erect posture, thereby producing a con- 
pound fracture of the left leg. When first seen, there was a large, 
lacerated wound, about midway between the foot and knee, and, 
lying across this wound in a transverse position, was a piece of 
bone which had constituted three inches of the entire shaft of the 
tibia, but now detached and terminating in ragged angular extrem- 
ities, which made its length from point to point about five inches, 
These pointed extremities were deeply imbedded in the soft parts, 
and the limb being shortened, the broken ends of the upper and 
lower portions of the tibia crowded and bore upon the transverse 
fragment, so binding it in its unnatural situation, that considerable 
extension of the limb was required to enable me to detach and set 
free one of the pointed extremities. I now found the fragment 
had strong adhesions with the interosseous ligament and with some 
muscular structures. These adhesions were carefully divided by 
the knife, and the fragment happily removed without hemorrhage. 
The Fibula was broken across near its middle, and its fractured 
ends could be plainly distinguished, over-lapping each other. 
There was an appearance of contusion about the wound, and it 
the cavity of the wound and its neighborhood was considerable 
infiltration of blood; there had however been but little bleeding. 

The dressings for the limb were arranged by spreading out 
smoothly for a splint-cloth, a piece of stout cotton, four and a half 
feet long, and in width, the length of the limb. Upon the middle 
of this were laid, longitudinally, strips of partly-worn cotton, each 
four inches wide, and in length a circumference and half of the 
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limb. These strips were placed one upon another ; thus, the first 
and upper, which was to be under the knee, being overlapped one 
half of its width by the next below, and this in like manner by 
the second, this second by the third, and so on, a sufficient num- 
ber of strips being used to afford a covering for the whole limb. 

The patient was placed upon a bed consisting of two hair mat- 
resses, one lying upon the other, made perfectly even and hori- 
zontal; and under the head was a single pillow. ‘The leg having 
been shaved, and all foreign matters removed, the wound was filled 
with pledgets of lint smeared with mild ointment, and the limb 
then laid upon a pillow, having spread out on its upper surface the 
dressings already arranged. ‘The strips of cotton having been 
previously moistened with cold water were smoothly applied 
around the limb; the strip last laid upon the splint-cloth being 
first brought somewhat loosely around and about the foot and an- 
kle, the ends permitted to cross and thus be retained in place. 
The remaining strips were similarly adjusted up the course of the 
leg in succession, till the entire limb was covered, from the foot 
to the knee. The moistened strips were applied so that they 
might exert an equable though slight pressure upon every part, 
Without, however, causing swelling of the foot or ankle. 

Two splints of soft wood, each six inches wide, one eighth of 
an inch thick, and of sufficient length to extend from above the 
knee some way below the foot, had, in the mean time, been pre- 
pared, and soaked in warm water to render them pliant. These 
were next accurately adapted to the limb, by enveloping each, 
somewhat angularly, in opposite ends of the splint-cloth, and 
rolling them over therein, till, after several trials, they were at 
length brought to lie close along the sides of the leg, and produce 
a slight stretching of the splint-cloth below and between them. 
Owing to the great size of the calf of the leg, the direction of the 
splints, when adjusted, was far from parallel; the ends at the foot 
being much nearer together than those at the knee. Carded cot- 
thn Was next introduced freely but gently between the splints and 
limb, to fill up any inequalities there might be between them, and 
enable the splints to bear and press everywhere alike. The dres- 
‘ings Were retained in their proper position by three elastic liga- 
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tures, each one inch wide, and long enough, when doubled upon 
itself, to be fastened in a bow-tie, after passing entirely around the 
limb and its investments. One of these ligatures was just below 
the knee, a second immediately above the ankle, and the third be- 
tween these two, as high up the leg as possible, without pressing 
upon the calf. 

In the process of cure, the dressings were modified as circun- 
stances seemed to require. ‘There were not, at any time, severe 
nervous or febrile symptoms. The wound granulated and was 
filled up without exfoliation of bone or deposit of pus. After the 
cicatrization was complete, the left leg was found to be two inches 
shorter than the right. At the end of three months, the patient 
began to use his limb in moving about, and has recovered with a 
good leg. W. J. W. 


CASE IV. 


On the fourth day of May, 1844, I was called in consultation, 
with Dr. Ephraim Buck, to see James Light,* in Tileston street, 
Boston — aged twenty-seven years—recently married — by oe- 
cupation, teamster —accustomed to labor from childhood—ot 
healthy constitution and temperate habits. A heavy block of 
wrought granite had, an hour or so before, fallen upon the anterior 
edge of the tibia of the left leg, immediately above the ankle, 
while the calf of the leg rested upon the flat surface of another 
stone. The falling stone had struck the leg by one of its square 
angles, and made an opening, commencing at the instep, and 
extending upward fully six inches, and its width was about the same. 
Nearly an inch below the surface, at the bottom of this opening, 
was a mass of bony fragments, once constituting a part of the 
entire shaft of the tibia, and forming full three inches of its 
length. The soft parts, not divided by the accident, were 
much contused and flattened, that when viewed from either side, 
the limb had the appearance of being nearly severed asunder. 


* This patient was seen and examined by the Fellows of the Society at their 
Annual Meeting. 
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To determine if it would be justifiable to attempt to save the 
limb, we began by removing from the wound all the loose frag- 
ments of bone above mentioned, using our fingers, forceps, or the 
knife, as might be necessary, being always very careful to keep 
the edge of the knife close upon the bony structures; in this 
manner clearing the wound of thirty-eight pieces of bone, and 
other foreign substances. Having thus obtained abundance of room, 
we made an examination of the several tissues, to ascertain how 
much each of them was injured, and to estimate the probability 
of their being restered to health. 

Our attention was, in the first place, directed to what now 
remained of the bones of the leg. The lower articulating 
extremity of the tibia, a fragment about half an inch long, and 
broken short off at its upper end, still retained its natural 
situation and connections with the astragalus, moving freely upon 
it, and as there was not any appearance of effused synovia, and 
no opening into the joint could be detected, we concluded the 
joint was sound and entire. The superior fragment of the tibia 
likewise was broken square across at its lower end. The fractured 
ends of the tibia were at least three inches apart; and it 
appeared as if the intermediate portion of bone had been 
removed by violence, yet without great injury having been 


inflicted upon the bones or soft parts beyond the limits of the 
wound, 


Second, there was suflicient evidence of sensation, in every 
part, below and about the wound, to convince us that the nerves 
had not suffered irreparable injury. 

Third, about four inches from the lower extremity of the 
fibula, and opposite its posterior edge, were two small openings 
through the skin, communicating with the seat of fracture of the 
flbula—(through these openings, portions of bone, which had escaped 
our first search, were afterward extracted) — there was but little 
extravasation of blood, and with the exceptions already stated, 


the skin and cellular tissue had received less damage than could 
have been expected. 


Fourth, the tendons, though denuded in many places, were not 
divided, nor extensively lacerated. 
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Fifth, the circulation in the veins and capillary system was 
much embarassed, as evinced by the slow return of blood into 
these vessels when emptied by pressure. ‘The absence of pulsa- 
tion in the usual track of the anterior tibial artery, and the 
nature and situation of the wound, led us to conclude that this 
bloodvessel was divided, although there was but little arterial 
bleeding. And it may here be well to remark, that as no pulsa- 
tions of this artery could ever be detected, during the whole 
course of treatment, our opinion was probably correct. 

The following questions now presented themselves for consid- 
eration : 

First, could the circulation be maintained, and life preserved in 
parts below so formidable a wound, of such magnitude, situated 
so very near an important joint, complicated with so great loss of 
bone, the probable loss of the anterior tibial artery, and the 
embarrassment in the veins and capillaries necessarily resulting 
from so great contusion ? 

Second, would not a wound of this extent and severity, involving 
so many and important nervous, tendinous, and muscular parts, 
be very liable to be followed by fatal irritation or erysipelatous 
fever? and might not profuse suppuration and the ill consequences, 
usually resulting from the absorption and burrowing of matter, be 
expected ? 

Third, even if these dangers should be escaped, would not the 
tendinous structures so suffer from inflammation as to be w- 
ted together into one mass with the contiguous parts, and thus 
lose their control over the foot, and afford the patient merely 
useless member ? 

Fourth, might not the short articulating fragment of the tibia 
perish from the severe concussion of its ligamentous connections 
with the astragalus, and a deficient supply of nutrient blood, 
which now could only be transmitted by the minute vessels! 
Futhermore, even should life be preserved in this fragment of 
tibia, would it possess sufficient vital energy to become consolidated 
by bony union with the superior fragment ? 

Whether the circulation in the foot would be successfily 
established, and whether we could support and maintain the foo 
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in such a position as to prevent gangrene and ulceration, were 
to us matters of most serious consideration. We had great 
reliance on the youth, temperance, and health of the patient; we 
called to mind, also, that there was but slight extravasation of 
blood into the cellular membrane, notwithstanding the violence of 
the concussion ; and we thought it reasonable to hope and expect, 
\- F _ that the lapse of a little time would prove the circulating system 
S §—_tohave suffered less damage than was indicated by present appear- 
ances. Again, observation and experience had taught us, that, 
when excessively severe nervous symptoms had occurred after a 
compound fracture, and especially when near a large joint, the 
external wound had almost always been small; the sharp points 
of the bones having merely passed through the skin and fasciae, 
or else had been driven in among the membranous parts. We 
had observed, also, that fever of various species had most 
frequently occurred in cases of this peculiar description, arising 
probably from similar causes of mechanical irritation, or by mat- 
ter pent up by membranous structures, burrowing deeply within 
the limb. 

Having thus considered the case in all its various aspects, 
we concluded to attempt to preserve the limb, having great 
confidence in the habits and constitution of the patient, and being 
assured of cordial cooperation both by himself and friends in 
Whatever means might be thought of use in the management of 


uni- the case. Having made a counter opening aside of the tendo 
thus Achillis, and placed a seton therein to prevent its too early healing, 
ly a the patient was laid upon a bed composed of two matresses, each 
filled with very soft straw, placed one above the other, and made 
tibia ‘s smooth as possible. In length, the matresses reached eighteen 
tions inches below the foot, and their width was just sufficient for a 
slood, single person to lie comfortably. One pillow, only, was allowed 
sels! for the head; and a pillow, covered by a folded sheet, was placed 
ent of ‘receive the wounded limb. The leg, having been well shaved, 
dated ‘as laid upon the calf and heel, without splint or bandage of any 
kind. The foot was supported and kept in its proper position by 
sfully a frame of wood, consisting of three pieces of common pine 
1e foot board 


»Cach eight inches wide; the first of these pieces, having 
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its upper end opposite the inside of the knee, reached downwarj 
close to, and in the direction of the leg, below the foot ten inches, 
where it was joined at right angles to the second piece, which was 
ten inches long ; and this second was united with the third piece, 
which extended upward, parallel with the first piece, outside the 
leg and body, as far as the axilla. Bolsters, of suitable size and 
softness, were placed along each side of the leg and foot, so as to 
give a steady and secure bearing upon the frame, without, however, 
causing constriction of the limb. To lessen the chance of 
hemorrhage, and to be able to control it readily, if it should 
occur, we thought best not to apply dressings of any sort to the 
wound. During the first ten days, there was neither great pain, 
inflammation, nor fever. The foot and ankle were somewhat 
swollen, and moderately warm ; but darker in color than natural. 
In due time, suppuration was established, and granulations began to 
show themselves. ‘The wound was then dressed with lint spread 
with mild ointment, and the greatest care was taken to preserve 
cleanliness, and to procure a prompt and entire discharge of 
matter from all parts of the wound. As the granulations increased, 
the swelling of the leg and foot subsided, and the size of the 
wound diminished rapidly, the ends of the bones being brought 
nearer together by the contraction of the muscles. 

The immediate care and supervision of this interesting case 
devolved, principally, upon Dr. Buck and his son; and to their 
untiring attentions and judicious management, I chiefly attribute 
its successful result. But notwithstanding their exertions, a 
eschar formed on the heel, doubtless in consequence of imperfect 
circulation ; and great troubles seemed impending ; these, however, 
were obviated by mechanical means ingeniously contrived, 
whereby the weight of the foot was transferred, temporarily, from 
the heel to other parts. 

During the first week, the patient was purged daily. Hs 
nutriment consisted of gruel, toast-water, and other diluent drinks: 
ten or twelve days afterward, a generous diet was allowed. No 
exfoliation took place, though several loose splinters of bone wet 
discharged through the skin even after the closure of the prineipal 
wound. 
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The injured limb now is well formed; two and a half inches 
shorter than its fellow, and is slightly bent forward at the place of 
fracture. The position and direction of the toes are in every 
respect natural. ‘The ankle is free from stiffness, and James Light 
has as servicable a leg as is usually obtained after a compound 
fracture. At the end of eight months, he could walk two miles 
at atime, without being tired. He wears a shoe with a high 
heel, and in less than a year, recommenced his labors as a 


teamster, and is now able to perform a good day’s work in this 
capacity. W. J. W. 


— 
CASE V. 


As a steamboat approached her landing place, on the eighteenth 
of July, 1844, she struck, with great force, against the leg of 
David Pulsifer, junior,* a lad nine years old, who was heedlessly 
sitting on the pier of the wharf, with his feet hanging down over 
the water. Soon after the accident, I saw him in company with 
Dr. John Ware, at his father’s house in Salem Street, Boston. 
The patient was in great pain, and had much constitutional dis- 
turbance and nervous excitement. The tibia and fibula were 
both broken midway from the foot to the knee, and their fractured 
ends projected forward, forming an angle of nearly 140°. The 
periosteum was wanting on the front of the broken bones, a dis- 
tance of three quarters of an inch from the fracture. A small 
portion of tibia was missing. All the extensor muscles, except 
part of those arising from the interosseous ligament, were severed 
as if cut by a dull knife, their truncated ends lying about two 
inches apart. The skin, cellular membrane, and fasciae, were 
abraded and gone from a surface, the upper margin of which was 
along the head of the tibia from the inner hamstring to the inser- 
tion of the ligament of the patella; from this point, the outward 
margin reached to the edge of the fibula opposite the frac- 
lure. The inferior margin extended across the limb, anteriorly 


* This patient was seen and examined by the Fellows of the Society at their 
Annual Meeting. 
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downward, to the anterior edge of the tibia, about two inches 
below the fracture, and thence posteriorly, upward, to a point in 
the calf of the leg opposite the fracture. And it may here be 
remarked, that the entire width of sound skin, on the back of the 
leg in this region, did not exceed one and a half inches. The 
remaining margin, on the inside of the limb, was from the point 
already spoken of in the calf of the leg to the inner hamstring, 
The fingers could be psssed behind the broken bones, between 
them and the muscles. 

As the boat rebounded from the wharf, a piece of flesh was 
seen to drop into the water; yet, owing to the retraction of the 
skin, the loss of integuments was probably less than the apparent 
wound. At this time, no pulsation could be discovered in the 
course, either of the anterior or posterior fibial artery. The leg 
and foot retained some power of feeling, but were cold to the 
touch. 

Under these circumstances, it was agreed to put the patient in 
bed, to draw the leg out strait, placing it on its outer side, upon a soft 
pillow, and then wait awhile to ascertain how far the circulation 
of blood would be reestablished. At the end of five hours, we 
had the pleasure of finding our patient more free from pain, his 
foot and leg warm, and both tibial arteries pulsating distinctly. 
We now determined to attempt to save the limb, being encouraged 
by the following considerations. 

First, although the limb perhaps was more than half divided, 
yet the trunks of the most important arteries, veins, and nerves 
were unhurt. 

Second, although the integuments appeared lost over so large 4 
surface, nevertheless we had but little doubt that the actual loss of 
skin was less than it seemed to be; and further, that a sufliciency 
of skin might be borrowed from the neighboring parts to almost 
cover the wound. 

Third, such was the nature and extent of the wound, that there 
was no danger of the lodgment of matter and its consequences. 

Fourth, as the joints and tendons were uninjured, we had good 
reason to believe that, if the patient could survive the first shock, 
and reunion of the bones should take place, he would obtain 4 
useful leg, 
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Fifth, the season of the year and the locality of the patient 
promised to afford all the advantages of pure air, ventilation, and 
quict. Besides, his parents and friends possessed the desirable 
intelligence, firmness, and devotion, to ensure perfect codperation 
in nursing and executing any proposed measures. 

Having decided upon our course, two hair matresses of conve- 
nient thickness were so laid, one above the other, on the sacking 
of a bedstead, that a horizontal and even surface was afforded for 
the body. ‘That part of the upper matress, which was to receive 
the leg, was then raised from the under, the height of ten inches, 
by inserting pillows between them, so as to yield an elevated, 
smooth, and level surface for the limb. The bed-clothes were so 
arranged that they might easily be adjusted or removed, and were 
carefully guarded to protect them from any foul discharges. The 
patient was now put in the bed thus prepared, the leg was laid 
partly upon its outer side and partly upon the heel. A small bol- 
ster was placed under the outside of the foot, for the purpose of 
retaining the natural direction of the foot with the knee. Other 
soft and elastic substances were so arranged along the leg, that the 
weight might be equally distributed. 

The wound was lightly covered with lint, smeared with resinous 
ointment. 

The diet was toast water, gruel, and lemonade; no anodyne 
was given. A strenuous attempt was made, for two days, to evac- 
uate the bowels, first by Rochelle salts, in small doses, and then 
by castor oil; but without success. On the third day, enemata 
were resorted to, and were very effectual, bringing away copious 
natural discharges; and ever afterward during the treatment, 
themata proved sufficient to empty the bowels. The limb contin- 
ued to be remarkably comfortable ; the foot warm, and its arteries 
pulsating naturally. Two or three days after the accident, the 
patient found he could move his: toes somewhat, and was much 
Pleased. His thirst was not great, his tongue was but slightly 
coated, his skin of satisfactory warmth and moisture, his sleep 
sufficient and refreshing. On the seventh day, suppuration was 
established over all the soft parts; there was not any sloughing, 
and but moderate swelling of the foot or leg below the fracture. 
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The fibres of the gastrocnemius and soleus, which had been vio- 
lently contused, gave evidence of adequate circulation and healthy 
action. Ile was now permitted to take bread and butter, which 
had been his favorite food and chief nourishment from in- 
faney; he also had a little ripe fruit, and now and then, but 
seldom, he was induced to eat some of the breast of a broiled 
chicken. 

The dressing of lint, smeared with resinous ointment, was 
continued for about twenty days. ‘The greatest care was always 
taken to remove, daily, all matter which had been discharged, and 
to maintain the most scrupulous cleanliness with the least possible 
disturbance of the limb. 

At the end of three weeks, granulations were seen arising from 
the fractured extremities of the bones, and covering, also, the 
entire surface of the wound, which was fast filling up and _ losing 
its hollow and disconnected appearance, as cicatrization had 
commenced on the inner and upper part of the calf, the skin 
having grown down, and adhesion taken place between the deep 
seated structures on the posterior part of the leg. From this time, 
narrow strips of linen, spread with Turner’s cerate, were applied 
upon the margin of the wound, and the whole wound was 
filled with abundance of lint to absorb and imbibe all dis- 
charges. 

The patient had always made great complaint, whenever the 
dressings were changed. Although handled with the utmost care 
and tenderness, he occasionally would ery out, saying he had 
acute pain shooting through the head; yet shortly afterward he 
would become cheerful, and remark that he had not suffered 
much, but feared that he should. He went on in this way, 
improving fast, till about the middle of August, when, one day, 
on removing the dressings, the muscles originally severed ap- 
peared covered with striae of dark blood, seeming as if pressed 
out from the minute veins. The appetite and strength were less; 
but in other respects there was no change. The next day, the 
wound had become of a deep purple over the whole surface. The 
granulations were puffy, and discharged unhealthy sanious fluid. 
The leg and foot were cold and deep colored. He had nausea, 
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coldness of the skin, severe shooting pains in the ankle, alterna- 
ting with similar pains in the head, which caused sudden and 
violent outeries. In the night he was delirious. On the third 
day there were small, frequent, and slimy stools with great 
tenesmus ; the discharge from the wound, however, was less, and 
of better quality. ‘The appearance of the granulations, also, was 
somewhat improved, especially in color. ‘The foot and leg were 
warmer, but a little swollen. Upon the part of the wound, 
immediately over the upper end of the lower fragment of the 
tibia, was an elevated red border, which daily became more and 
more developed, gradually traveling downward over the leg, 
ankle, and foot, followed by slight desquamation. While this was 
going on, the whole foot, but especially the region near the ankle, 
was exquisitely tender and sensitive. The diarrhea and other 
severe symptoms all passed away in about sixteen days, leaving 
the patient emaciated and debilitated, with one small sloughy sore 
on the outer ankle, and another over the head of the fibula. 
While appearances were adverse and threatening, the limb was 
carefully lifted daily, or every second day, to allow all discharges 
to be removed, and the limb to be perfectly cleansed. On the 
under surface a coating of linen, well spread with Turner’s cerate, 
was applied, and underneath all was placed a piece of very fine 
oiled silk, and the whole limb then laid upon a soft thin pillow of 
carded cotton. 

When the patient first seemed to be losing ground, wine and 
sulphate of quinine were administered. On the second day he 
took six grains of ipecac, which operated upward and downward, 
causing him to seem better; the next day the wine and quinine 
were resumed with apparent benefit, but the state of the bowels 
soon made a change necessary. Six grains of blue pill, to be 
followed at the end of six hours with six grains of ipecac, were 
therefore ordered. After the operation of these remedies, as the 
stools still continued frequent and unnatural, laudanum was given 
in small doses. I soon became convinced, that the patient had re- 
ceived benefit, only from the blue pill and ipecac, and, that the 
other remedies afforded merely a temporary and fallacious relief. 
The treatment, therefore, for some days, notwithstanding the de- 
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bility and the state of the limb, was restricted to the cautious use 
of evacuants; by persevering with them, every thing alarming 
disappeared, about the first of September. The appetite of our 
patient, then being restored, he consented, by entreaty, to take 
wine and meat; the wine was soon abandoned; but meat was 
grateful to him, and he ate of it freely till his strength returned: 
he has since, however, renounced meat, and gone back to his first 
love, bread and butter, which he thinks the proper food for him, if 
not for all men. 

While the local symptoms were unfavorable, there was more 
or less delirium every night, and the last two days, on which 
stimulants were administered, there was a disposition to sleep, the 
head being bent backward, besides having at times some lateral 
motions. There was considerable thirst, but the tongue was 
never dry nor parched, its appearance being deceptive, and 
seeming to indicate treatment different from that which experience 
proved to be correct. The pulse was always frequent, having a 
range of beating from 110 to 140 strokes each minute. The feel 
of the pulse was not bad, except while the diarrheea existed; 
it was urgent, and at times so peculiarly so, that the incautious 
might have considered it evidence of inflammation or fever. I 
doubt not, however, that this peculiar pulse indicated a salutary 
effort of nature to carry on the circulation, in parts so extensively 
and severely injured. 

The simple means, already described, for equalizing the bearing 
of the limb, and for retaining the foot in its natural position, 
fulfilled every desired purpose, throughout the whole process 
of cure; there never having been occasion to employ splints, 
bandages, ligatures, or apparatus of any other kind. 

A small exfoliation from the anterior surface of the upper 
fragment of the tibia, took place in sixty days, and at the end of 
four months, there was a somewhat larger exfoliation from the 
lower fragment. At this time, the bones were somewhat firmly 
united, and the skin was so drawn down from above and about 
the knee, and up from the leg, as to leave a cicatrix almost 
incredibly small, considering the great loss of substance and the 
original magnitude of the wound. There was but little stiffness 
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about the joints. The toe pointed downward scarcely any, if at 
all. The leg was of its proper length, the foot had its natural 
direction and position, and with the exception of a deep and large 
cavity, from loss of substance and other obvious causes, was fast 
regaining its wonted power. At the present time, July first, 1845, 
the wound is entirely healed, and, with the aid of a small stick, 
he walks well, with but little limping. W. J. W. 


CASE VI. 


On the fifth of May, 1843, a rail having become loose, upon the 
viaduct of the Charlestown Branch Rail Road, over Charles 
River, a train composed of an engine, a tender, and a passen- 
ger car, while passing at a rapid rate across the viaduct, was 
thrown from the track, and precipitated to the bed of the river 
below, a distance of fifteen feet, the tide then being nearly out. 
The tender, which had been stationed between the engine and 
car, was thrown from its position, and afterward found in the 
rear of the car, having entirely unroofed, and nearly demolished 
it in the downfall. Among the sufferers from this accident, was 
David Chambers,* aged twenty-three years, a man of temperate 
habits and sound constitution, employed on the road as a conduc- 
tor, who, at the time of the mishap, was attempting to pass from 
the car forward to the engine. 

I was soon called to him, and found his countenance pallid and 
hippocratie, his skin covered with a cold sweat, his pulse small, 
irregular, and intermitting, occasionally it was imperceptible. He 
had frequent sighings, and jactitation of the upper extremities. 
Nausea was almost constant, always much aggravated by motion, 
or slight pressure upon the abdomen, either of which would induce 
Vomiting. He was unable to stand, or to use his lower limbs. 
He said ‘he had received a fatal wound, his back was broken, and he 
felt something that had been broken, swashing about within his belly,’ 


* This patient was seen and examined by the Fellows of the Society at their 
annual meeting. 
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On examining the abdomen, my attention was first directed to 
a tumor, extending from the whole line of Pouparts ligament, on 
the right side, nearly to the Umbilicus, and in size approaching 
to that of the open hand of a large man. The region of this 
tumor had an elevation of about one and a half inches, over the 
corresponding parts on the other side of the median line. This 
tumor was exquisitely sensitive, and pressure upon it caused 
instant vomiting and great distress. By bearing upon opposite 
sides of the Pelvis, Crepitus, or rather a shock, as of two large 
bones striking against each other, could be plainly distinguished. 
The left Os Innominatum was evidently higher up and farther 
back than the right. ‘The patient stated, that at the time of the 
accident, he felt as if his bladder was full, and that he had not 
voided any urine for several hours previously. At present he 
could not make an effort to empty his bladder, and did not feel a 
desire to pass water. A Catheter of large size was immediately 
introduced along the Urethra, till its point began to sink under 
the Arch of the Pubes. Here it encountered an obstacle, which 
directed it suddenly to the patient’s right side, whence entering an 
apparently free cavity, issue was given to about six ounces of 
bloody urine, attended with great relief to the patient, and a sub- 
sidence of the abdominal tumor, upon which pressure could now 
be better borne. Motion also was less annoying. He said that 
the sense of something swashing about within him was less. The 
Catheter was introduced three times within twelve hours, and 
each time with marked temporary relief. The patient constantly 
maintained that he had not any desire to void urine, or painful 
sense of its presence. There was not any infiltration into the 
Serotum or Perinaeum anterior to its fascia. The general 
prostration, and the state of the pulse seemed to render bleeding 
improper; and the incessant vomiting prevented the effectual ad- 
ministration of cathartics or other medicines. 

Having attentively considered the case, I judged that the Os 
Pubis of the right side was broken near the Symphisis, and that 
there was also a rupture of the left Sacro-Iliac Symphisis. I 
concluded that the abdominal tumor was caused by urine which 
had escaped through a rupture of the Bladder or Urethra, and 
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was confined between the Peritoneum and the muscles of the 
abdomen, and within the cellular tissue posterior to the fascia of 
the Perinaeum. Furthermore, I was satisfied that the case must 
terminate fatally, unless some means could be devised to establish 
a free and constant discharge of urine, and thus prevent its re- 
maining in the Cellular Tissue, where I had no doubt it had 
gained entrance. Accordingly, about twenty-four hours after the 
accident, as the constitutional powers had somewhat rallied, I 
resolved to attempt making a free outlet for the urine. The bed- 
stead having been sufficiently elevated by blocks of wood under 
its posts, the patient was so placed, that his hips rested exactly on 
its edge at the foot. His legs and thighs were held in the proper 
position for Lithotomy, by my friends, Doctors Hurd and Lyon. 
A Catheter was then, for the first time, successfully passed entirely 
within the cavity of the bladder, and four ounces of urine were 
evacuated. I next cut down, through the Perinaeum, upon the 
Catheter, striking it at the membranous part of the Urethra, 
which was opened freely. A Canula was then guided by the 
Catheter into the bladder, the Catheter withdrawn, and along the 
groove of the Canula, the point of a Lithotomy knife, Mr. 
Blizzard’s, was introduced, and by its aid, a free incision made of 
the parts usually divided in Lithotomy. The patient was imme- 
diately relieved. He did not vomit after the Perinaeum was cut 
through, and the nausea disappeared within six hours. In the 
course of twenty-four hours, there was a material subsidence of 
the abdominal swelling and tenderness. Medicines now were 
retained and operated efficaciously and kindly. In short, perfect 
calm succeeded to the storm which had been so threatening. No 
effort was made to replace the bones, and the greatest caution was 
observed, during the operation, and at all times, to avoid motion, 
lest irreparable injury should ensue. The hips were supported 
and bound together by a bandage which laced in front, and was 
wide enough to surround the whole Pelvis. The appetite soon 
eon good. The patient was cheerful and suffered but little 
ain, 

At the end of twenty-five days, the bones were ascertained to be 
Consolidated ; and on the twenty-second of June, Mr. Chambers 
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arose from his bed and walked a few steps. The right lower 
limb was now found to be an inch and a half longer than the left, 
when he stood erect, and two and a half inches longer, when 
sitting down with the legs at right angles with the body. At this 
time, I had the pleasure of presenting him to the notice of many 
gentlemen of our profession, who visited him and examined him 
carefully. 

In fifty-five days from the injury, he was able to perform a 
day’s work on the Road, and soon afterward he regularly performed 
all his former customary duties. In walking, he evidently raises 
himself higher as he bears on the right limb, than when on the 
left. He has his natural activity, is free from pain, can walk as 
far as ever, and does not know that he is, in any respect, worse off 
for the accident. W. J. Wz 


CASE VIL. 


Cambridge, July 12th, 1845. 
My DEAR SIR: 

Samuel Akerman, aged seventeen, in the afternoon of 
June tenth, 1845, while directing the reeling of a small rope 
upon a reel, driven by a steam engine, was caught by the foot, the 
rope passing just over the instep and drawing him instantly up to 
the shaft with which the reel turned. He made one complete 
turn around the shaft, his foot remaining fixed, and then fell to 
the ground. On visiting him, the left fibula was found broken in 
its lower third, and the tibia broken nearly transversely one and 
a half inches above the ankle, the upper fragment piercing the 
integument on the inside of the Tendo Achillis, and projecting 
between two and three inches. The posterior tibial nerve, artery; 
and accompanying veins were broken across, the artery projecting 
from the wound at each pulsation. There was a small wound 
five inches above the ankle over the tibia, and the skin, betwee? 
this and the larger wound, separated from the parts beneath 
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There was little bleeding, none from the artery which was 
contracted for one third of an inch from its torn extremity. The 
anterior tibial artery was felt pulsating upon the dorsum of the 
foot. It was determined to reduce the bone immediately. A 
piece of pasteboard was passed between the bone and skin, and, 
with the assistance of my friend, Dr. Chaplin, three fourths of an 
inch of the projecting tibia removed by the saw. ‘The bone was 
then, with slight extension, readily reduced. The patient was 
soon after seen by Dr. W. J. Walker, who concurred with us in 
the propriety of endeavoring to save the foot, and advised that 
free incisions be made in the fascia and integuments both above 
and below the wound. During the following night, he slept four 
hours. In the morning, he was removed to a quiet, well ventilated 
room, and laid upon a firm matress, with a soft cushion for the 
reception of the limb. An incision, between two and a half and 
three inches in extent, was made from the wound upward along 
the tendo Achillis, dividing the integuments and fascia, which 
last was found quite tense; a similar incision was carried down- 
ward, but of less extent. The foot was then placed upon the 
heel and covered with a moist cloth; this was the only dressing. 
During the day, his pulse was 90, full, but not hard. A dose of 
castor oil produced three dejections. During the three following 
days, he was restless, and at times delirious, but his pulse was 
seldom above 100; his foot was warm and of a good color. On 
the fifth day, he became more comfortable, tock his gruel with 
relish ; had much less pain, and the discharge from the wound 
Was free, exceedingly offensive and bloody. On the seventh, the 
swelling of the foot had begun to subside; the sloughs on the 
dorsum of the foot, occasioned by the rope, were beginning to 
Separate, and the wound was filling up with healthy granulations. 
On the thirteenth day, it was found necessary to lay the limb upon 
its side, on account of a commencing slough on the heel. On the 
twenty-fourth day, sufficient firmness existed in the fractured 
Parts to enable the patient to raise his limb from the bed. From 
that time to the present, the cure has progressed rapidly, and the 
Wounds are fast diminishing in extent. ‘There is every reason to 
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believe he will be well in due time, with a limb but very little 


shortened.* I am, dear sir, with great respect, your friend and 
pupil, M. Wyman. 


CASE VIII. 


Halifax in Nova Scotia, June the 12th, 1768. 
Dear Sir, 

The pleasure of your acquaintance in London, and the ad- 
vantages since received by your publication, make me heartily 
congratulate you upon the reception it very deservedly meets with 
in the world; and, having an opportunity of writing by a ship 
going to England, I could not forbear transmitting an account of 
the success I have had lately in a very bad compound fracture of 
the leg, by pursuing your method, believing such communication 
must necessarily prove agreeable to you. 

A soldier, aged about thirty, received this accident last January. 
I was called to him immediately and found it necessary to dilate 
the wound and saw off between two and three inches of the whole 
substance of the Tibia much fractured, and the Fibula was frac- 
tured obliquely above two inches below the fracture of the Tibia. 
The wound was dressed as you direct in your Observations; 
the whole limb was wrapped up in a poultice extended upon 4 


* I take great pleasure in inserting the above interesting case, treated by my 
young friend, Dr. Wyman. It illustrates, first, the value of draining the wound 
from the beginning, second, of shortening the bone, so as to prevent tension in 
the direction of the length of the limb, third, of prompt and ample divisions of 
membranous and other soft parts, so as to prevent swelling and tension in the 
circumference of the limb, fourth, in connexion with the cases lettered D. and E. 
it shows that broken bones reunite as readily in compound as in simple fractures; 
provided all complication be removed. It has been my invariable practice, when 
my patients would consent, to saw off a portion of any bone which protruded 
through the skin in fractures of the limbs. This I have done, not only © 
facilitate reduction, but to prevent tension, and more easily extract loose portions 


of bone. Of the great value of this precept, as given by Mr. Gooch, I have 2° 
doubt. w. J. W. 
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pillow, using the tailed bandage and a stiff paper case, with the 
assistance also of junks in order to keep it straight and more 
steady. 

By the common treatment of the wound, 7 was perfectly cica- 
trized in three months, and now, about five months since the ac- 
cident, the callus is perfectly ossified, the man in good health, the 
lind useful and well shaped, and but very little shorter than the 
other. 

I was very attentive in observing the operation and progress of 
nature in making good this loss of substance of the bone, and be- 
fore the exfoliations were cast off from the ends, a portion of the 
bone being sawn off at each end, granulations appeared like flesh 
in the intermediate space, gradually becoming bone as ‘you have 
observed.* 

The advantages of this practice evidently appear in its support ; 
the free openings and removal of pointed fragments of the bone 
at first, prevent irritation of the very sensible membranous parts, 
whence proceed inflammation and abscesses in consequence there- 
of; and it was very pleasing to others as well as nuyself, to ob- 
serve what little complaint the patient made, and how expe- 
ditiously the cure was accomplished. 

Iam persuaded, were this rational practice general, few limbs 
would require amputation on account of splintered bone; and 
happy would it be indeed, did this method prevail universally in 
the army and navy. I am, with great respect, dear sir, your 
much obliged humble servant, CuarLes HALL, 

Surgeon to the 14th regiment. 


* See my Cases and Remarks in Surgery, Edit. II, page 285 and seq. 

+ When I dwelt in Norwich, I was called into the country by a surgeon in 
great business, expressly to assist in an amputation in consequence of an acci- 
dent of this nature, to whom I proposed and recommended the method here men- 
toned. He readily assented to it, by which means the limb was saved and made 
Perfectly useful. Tam fully convinced of the propriety and utility of this treat- 
nent of compound fractures, from an uninterrupted series of success attending 
i, having never been obliged to amputate a limb on such an occasion. 

See my Cases and Remarks in Surgery, Edit. I], concerning compound frac- 
lutes—Gooch, Vol. 3, page 79. 
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CASE IX. 


A commander at sea, fighting valiantly in the midst of the 
enemy’s fleet, had his leg fractured by the fall of his mizzen 
top mast, it breaking his leg transversely near the ankle, the edge 
of the bone thrusting out through the skin. He not suffering the 
bone then presently to be set while wt was warm, afterward when 
it was swelled and stiff; it did not yield to extension,* but 
became painful and inflamed. After some few days, he was 
brought to London, and I was sent to him. He was of an ill 
habit of body, subject to the gout and dysentery ; and the fracture, 
being accompanied with great defluxion, was not in a condition to 
admit of extension; therefore, according to adllopius and 
HTippocrates, before cited by me in this treatise, I proposed to 
his chirurgeon to proceed by lenients to mitigate pain, inflamma- 
tion, ete., and by bandage to hinder defluxion. Which we did; 
and his chirurgeon continued that method for a few days, by 
which the accidents were remitted. When we met again, finding 
the patient in ease, we took off the dressings, and agreed to make 
extension and reduce the fracture. The patient was of a dy 
tough body, and the member yielded difficulty to the stretch. 
Upon which consideration, we satisfied ourselves with a moderate 
extension, doubting that upon a more forcible one, ill accudents 
might follow, as an inflammation presently did. We drest it up 
as a compound fracture; and after some days dressing, a callus 
thrust forth, and united the bones. That callus being confirmed 
and dried, we hastened the exfoliation of the foul bone by a little 
AEgyptiacum and pulv myrrhe dissolved in Spir Vin, applied 
hot upon an armed Probe. Thus the bone was exfoliated and 
the ulcer cured by the ordinary intentions in such cases. Yet 
the inward leaning of the bone continued a weakness in the 
member a long time, as is usual where the fracture hath not been 
timely or well reduced.— Wiseman, vol. 2, page 262. 


* Tension in the direction of the length of the limb. See note to case No. aL. 
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CASE X. 


In St. Clement’s parish behind the church, some years since, 
while I was one evening preparing my dressings for the setting of 
a fractured thigh-bone in a little child, I was hastily fetcht to 
assist one Mr. Powell, a barber-chirurgeon, in the setting of a 
fracture of both the focils of the leg in a man about sixty years 
of age, of a dry tough body. There I met Mr. Tatham, an 
industrious, knowing chirurgeon. The fracture was oblique, 
almost secundum longitudinem, and the os tebie or greater focil 
had shut itself out by the side of the ankle a great length. We 
endeavoured by a strong extension to reduce this fractured bone 
into its place, but rt yielded very difficulty to our endeavour: yet 
we reduced ut, and afterwards cleansed the wound of what shivers 
or peces of bones we met with, and brought the lips of the wound 
together by suture, hoping thereby to keep the fractured bone the 
closer. 

These great fractures with large wounds, and near the joints, 
are always subject to grievous pain: and this much more, for that 
the tendons and musculous flesh were sorely torn, and stretcht by 
the great extension: so tt was not likely to be attended with less 
mischief than afterwards befell it.* We let him blood that night 
and gave him an anodyne draught to dispose him to rest. But 
he slept little, his pain continuing with much disturbance. A 
fever also followed, and within two or three days he became 
delirious, and in the absence of his attendants, got out of his 
bed; Upon which, the great focil flew out as at first, and the 
poor man fell down upon the floor as half dead. We were both 
presently fetcht, and taking off the dressings, we saw the bone 
distorted, and the lower stitches broken, and the wound of an ill 
aspect, as it were, tending to mortification : also the bone thrust 
out so far, that there was no hopes of ts being any more 
reduced by a new eatension. Upon which consideration we 
resolved to saw off the end of it: and to that purpose having 
prepared all things ready, we cut off the remaining stitches, and 
turned the foot.on one side towards the small of the leg, thrusting 

D 
* See note, in Case No. 21. 
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the bone more out, the one sawing the end off, whilst the other 
with a spatula, defended the tendinous flesh underneath from 
being wounded by the saw. That done, we cleansed the wound 
Srom the saw dust, as also from the shivers of little bones, which 
we had not discovered in our first dressing, they lying pricking 
the periosteum, between the fractured bones and membranes, by 
which those sad accidents had been hastened. 'The wound thus 
cleansed, we turned the foot right into its natural place, there 
being no need of extension; which being done, we scarified the 
lips of the wound, and washt them cum spir vini, with a little 
/Egyptiac dissolved in it, and applied to the ends of the bones 
Pledgits dipt in the same, and prest out. We also drest the 
rest of the wound cum wunguent basilic with a little ol 
Terebinth warm, and applied a mixture of an Emplast Paracels: 
and diachalcit over the wound and parts about, and then compress 
and bandage over that, as in compound fractures. The great 
work was how to support the foot now and keep it even with the 
rest of the leg, there being so great a distance between them 
without any bone. But we, having placed the leg upon a quilted 
pillow, laid him again in his bed, and fitted it in a wainscot case, 
where it was kept steady and equal, and lay conveniently for our 
daily dressing him. This done, we committed him to the care of 
his friends to keep him there quiet, and ordered him cordial juleps 
etc. After some hours, we let him blood again. From that 
time his pain lessened, and his fever and other il symptoms 
went off as the wound digested — Wiseman, vol. 2, page 263. 


CASE XI. 


A soldier being shot by a musket bullet in the fore part of the 
arm, near the Biceps, it fractured the bone, and passed quite 
through. I endeavored, by extension, to place the fractured bone 
even together, but could not. Upon which I dilated the latter 
orifice by a large incision, according to the rectitude of the mem 
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ber, to pull out those fragments of bones which hindered their 
right coaptation ; and, putting my finger into the wound for that 
purpose, I pulled out a ragged piece of abullet. Whether it was 
part of that which had passed through, was the question. Some 
of the bystanders thought he was shot with a brace of bullets ; 
but I rather think the bullet was torn by the bone, and that this 
part was it which had made its way through. However, by this 
extraction, the main bone was rightly placed, the shivers, with the 
extraneous bodies, removed, the matter happily discharged by this 
depending orifice, and the patient was cured by the common in- 
tentions of healing these fractured gun-shot wounds. Whereas 
if Ihad taken wt for granted, that the bullet was passed through, 
and contented myself in having endeavored the reducing of the 
fractured bones, and so dressed him up, it had certainly inflamed 
and gangrened. This confirms that doctrine in setting of bones, 
that if any bone will not be placed equally among his fellows, you 
ought to cut upon it and take it out.— Wiseman. Vol. 2, page 184. 


CASE XII, 


In heat of fight at sea, among the many wounded men that were 
put down into the hold to me, one of them had his right arm ex- 
tremely shattered, about two fingers’ breadth, on the outside, above 
the elbow, by a great splinter. I ought to have cut off this man’s 
arm presently, but a sudden cry, that our ship was on fire, put me 
in such disorder, that I rather thought of saving myself than dres- 
sing my patients. I hastily clapt a dressing upon the wound, and 
rolled it up, leaving his arm in his other hand to support it, and 
endeavored to get up out of the hold as others did, verily believing 
Ishould never dress him nor any of them more. But our men 
bravely quitted themselves of the fire-ship, by cutting the sprit-sail 
tackle off with their short hatchets, (which they wore during fight 
sticking in their sashes.) So we were freed of the fire, and by 
our hoisting up the topsails got clear of our enemy, and I returned 
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to my work. But I was at a loss what to do with this man, who 
lay not far off, complaining of his arm. I would have cut it off 
instantly with a razor, (for, the bone being shattered, there need- 
ed no saw;) but the man would not suffer me to meddle with his 
arm, he crying, it was already dressed. 

The fight being over, and we got into the next port, I caused 
this mariner’s bed to be set up so that I might the more easily 
come to dress him, . . . then putting my fingers into 
his wound, I pulled out first a piece of a splinter, an inch thick 
or thereabouts, more or less, then rags and bones, great and small; 
I left not the least shiver. When I had so cleared the wound of 
all the extraneous bodies and loose bones, I was amazed to feel 
what a void space there was between the ends of the bones. But 
I proceeded and cut off the lacerated lips, which were of no use, 
and dressed up the ends of the bones with a couple of dossils dipt 
in Spir Vini and Mel Rosar warm. . . . 

The bandage was made with great moderation, and so fastened, 
that it might be loosened without trouble to the patient. . . « 
If it could not have been so put on, I should have foreborn the 
use of it, the cure of these wounds consisting in the easy dressing 
and quiet position, without which you will not cure one of them. 

. - + But I was not satisfied how the space between the 
fractured ends of the main bone could be supplied with callus. 
My patient was easier than any of my other with fractured 
wounds. When it came to my turn to be visited by my brother 
chirurgeons of our squadron, they did not dislike the wound, nor 
my way of dressing, (for we being used to see one another's pa 
tients, had all much one way of dressing.) But they laughed at 
the excuse I made for not cutting off his arm, and doubted I 
should yet be forced to do it. But I kept my patient flat on his 
back, and that after a while was his greatest pain; for the wound 
digested, and the tumor was not then considerable. After the 
wound was well digested, and the bruised flesh separated, I re 
newed the dressings, etc. ete. 

* * * * * 

There was in this patient a strong callus filling up the vod 
place of the lost bone at least two inches, with little or no short 
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ening of the arm. But the joint of the elbow was so stiff, from 
the position it lay so long in, that he could not stretch that joint 
while I knew him, which was until that ship was cast away.— 
Wiseman. Vol. 2, page 185. 


CASE XIII. 


4 On the seventeenth of March, 1821, John Harper, a fine lad 
of fourteen years of age, carelessly riding at full trot, was thrown 
from his horse ; as one of his feet hung in the stirrup, the animal 
took fright, ran away with him at a gallop, till the girth broke 
and he fell to the ground. On the arrival of Mr. Hagyard, the 
surgeon at Hunmanby, where the accident happened, he found 
the right leg dreadfully fractured; the broken ends of bone 
projecting from a wound of immense extent, and a portion of 
the tibia detached, which he removed. After placing the bones 
in contact, Mr. H. sent for my partner, Mr, Travis, and myself, 
expressing the greatest doubt, ‘whether the resources of surgery 
Were competent to save the boy’s limb.’ We arrived at candle- 
| — light,and found the poor lad in a small and wretched hovel, 
extended on a couch, with a large wound, and destruction of the 
skin of the middle of the leg; the upper portion of the tibia 
projecting like a stick, unconnected with any of the soft parts, and 
deprived even of its periosteum, to the extent of between two 
and three inches, and the lower portion denuded of all covering 
to the length of three fourths of an inch. The fibula was also 
fractured near the knee, and in the centre of the leg, so that it 
was divided into three pieces. It was, however, so connected 
with the surrounding parts, that the spicule of bone could only 
be discovered by the insertion of the finger into the wound. The 
teguments on the posterior part of the limb, although much 
bruised, were not deadened : and the circulation could be distinctly 
traced along the course of the posterior tibial artery. A conside- 
Table hemorrhage took place at the moment of the accident, but 
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was now suppressed. The wound was six inches or more in 
length, and as many in breadth; but the boy was comparatively 
tranquil. On consultation, the grand question was whether to 
amputate the whole member ; to put it up in splints as it was; or 
to saw off the denuded rough extremities of the tibia, and treat it 
as an ordinary compound fracture. In this dilemma, which 
required immediate decision, we determined upon the last 
expedient. The tourniquet was therefore applied, the broken 
ends of the bone raised from the wound, and while the limb was 
held steady by one, and a bone knife kept under the exposed 
portion of tibia by another of my friends, I successfully amputa: 
ted the two extremities of the fracture, including about three 
inches of the whole cylinder of the tibia. We were unable to 
reach the fibula with any instrument, so that the two portions of 
the tibia could not be brought within an inch and a half or two 
inches of each other, without projecting the spicule of the former 
into the surrounding muscles. One vessel in the bone bled after 
the operation, but the hemorrhage instantly stopped on the 
application of pressure. Stitches were now passed through the 
edges of the wound, their sides were drawn as nearly together as 
convenient, strips of adhesive plaster were applied round the 
limb, with an eighteen tailed bandage and splints. The boy was 
laid in an extended position, with the leg a little elevated upon 
a pillow. An opiate was administered, and small doses of Epsom 
salts prescribed for the morning. 

March 18th. He passed a good night ; pulse about 100; his 
bowels, after a few spasmodic pains, were relieved; he had a few 
startings of the limbs in the morning, which soon yielded. A 
very low diet was enjoined. 

On our visit of the twenty-second, we found him so well, and the 
fever so trifling, that we did not dress the wound. He had used 
no medicines ; his foot was scarcely swelled ; the limb was without 
pain and steady. A small opening was made through the dress 
ings to liberate any possible accumulation of pus; diet a little 
improved. When I visited him on the twenty-fourth, a week from 
the accident, the discharge and fetor had so increased, that it was 
judged necessary to remove the dressings. This was a delicate 
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operation, which we performed as seldom as possible; only a few 
drops of blood, however, escaped from the disturbance; the 
stitches were beginning to separate, a large dead piece of skin 
was detaching, and a sinuous * ulcer broke out above the wound, 
which discharged a table-spoonful of matter. On account of the 
trouble of removing the adhesive plaster, strips of lint spread 
with cerate were now substituted. Our patient went on favorably, 
with a slight interruption one night, from a change of position. 
Twenty-sixth, discharge increased, but by no means severe, very 
healthy : 


* * * * * * 

April 10th, the limb much improved. 14th, the wound cica- 
tricing fast. Several small sinuses* broke out on the leg, 
but to my great satisfaction, on elevating the limb, tt felt lke a 
solid bone, without trembling in the centre as formerly. We 
began now to strap it with the Emplastrum Plumbi, spread on 
linen, from the ankle to the knee. 

* * * 

On the twenty-sixth of October, I made a journey to Hun- 
manby, when, to my great pleasure, I met the boy in the streets, 
looking remarkably fat and well, able to walk without crutches, 
with his limb only an inch shorter than the other—Mr. Dunn, 
Medico Chirurg. Transactions. Vol. 12, page 167. 


CASE XIV. 


March 28th, 1821,2 P. M. Johnson Turton, aged sixteen, 
Was at work in the ship yard of Messrs. Tindells’, when a plank 
of wood, eighteen feet in length, five in breadth, and half a foot 
i thickness, was thrown from the ship, which struck the middle 
of his leg. When Mr. Travis and myself arrived, we found him 
‘2 a squab, the wound bleeding a little, and the foot turned 


* 
_* Was not the constriction of the stitches and plasters the true cause of these 
Slnuous ulcers ? W. J. W. 
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inwards. Ilis stocking was now removed, his trowers cut off, the 
wound washed and examined, and a loose portion of bone taken 
away with the fingers. Both the tibia and fibula were fractured; 
the ends of the former protruding from a very long wound, about 
half the length of his leg, which had the appearance of a clean 
cut; the ends of the bone were very ragged; the most forcible 
extension could not place them in coaptation. We, therefore, 
determined to saw off their extremities, with the common amputat- 
ing saw. The upper portion, as in the former case, was removed 
first, a steel spatula being placed underneath, and a linen retractor 
round the bone, to defend the muscles; but the latter was so 
inconvenient that I threw it away, and depended on our hands. 
As the lower portion of bone was connected posteriorly with the 
muscles, the saw was withdrawn when it had gone nearly through, 
and the operation was completed with the bone forceps. No 
hemorrhage followed, of any consequence; the wound was 
cleaned, the bones put in apposition. About half an inch of the 
exterivr part of the tibia was left denuded of its periosteum, 
which was considered of no importance, as the rest of its cireun- 
ference was connected with living parts. The edges of the 
wound were brought as near together as we could, and retained 
with three stitches, adhesive straps, and an eighteen tailed 
bandage. The limb appeared to be very straight, splints were 
applied and it was placed on a pillow in the extended position. 
The boy complained as little as the other during the operation. 
* * * * 

April 2d. The dressings at the lower part of the leg were 
released with scissors, some discharge oozed underneath. 3d, the 
limb dressed for the first time, the wound assumed a fine healthy 
aspect ; nearly two inches of the upper part appeared to be almost 
healed, only seeming to want the cuticle. 4th, much relieved by 
being dressed, passed a good night, pulse soft; to take his ordi 
nary diet, with half a pint of beer per diem. 5th, complained of 
pain on dressing, stitches released, the upper part of the wou 
which appeared nearly united, again broke out, and the edges are 
receding. The edges were much inflamed and injured by the 
stitches. A medical friend fancied the appearance of his limb © 
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formidable, and the case likely to be so troublesome, that he said 
he would have removed the limb at first. But the pain and 
inflamed edges seemed to me to have been only the effect of the 
undue tightness of the suture, arising from the endeavor to bring 
the edges in contact. 9th, there seemed to be a sinus running 
from the fibula. We began to strap the whole limb with diachylon 
plaster on linen—Mr. Dunn, Medico Chirurg. Transactions. 
Vol, 12, page 167. 


CASE XV. 


A man, aged nineteen, of a healthy and strong constitution, 
wason the 15th of August, 1750, wounded by a musket ball, 
which was fired from so short a distance, that after passing through 
his thigh and breaking the femur, it struck a woman, who was 
some distance off, in the foot. It entered his thigh in the lower 
third of the internal and posterior part, and escaped anteriorly 
and a little outwardly, just above the condyles of the femur, which 
was fractured for four fingers’ breadth; as the examination of the 
larger splinters, which I sent to M. Morand, clearly showed. 

The patient, being in a state of intoxication, increased the ex- 
tent of his injury, by the attempts which he made to get up. Af- 
ter having been carried to St. Sauveur hospital, at Lille, his 
wound was properly dilated and the splinters removed by M. Pol- 
let, head surgeon. The next morning, he suffered from tension, 
Sreat swelling, and sharp pains throughout the limb, with great 
Sebrile excitement. Amputation was proposed in consultation, and 
(ecided upon as the sole way of obviating the grave symptoms 
Which were to be expected in such a wound; indeed, it was not 
natural to suppose that union could take place, or that the circula- 
tion of the leg below the knee could go on, during so long a treat- 
ment as would be necessary, should an attempt be made to save 
the limb, 

The patient, however, being opposed to amputation, it was ne- 
“essary to wait the result. Some few small splinters were removed, 
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and an attempt was made to protect the flesh from the sharp cor. 
ners of others which could not be removed. The posterior wound 
was dilated still more at its upper border, im order that the pus 
mught flow freely, and the limb was placed so as to favor this 
intention, and at the same time, the return of those fluids which 
obey the laws of circulation. Notwithstanding these precautions, 
a number of abscesses were formed at different times ; one on the 
inside of the knee, another on the outside, then a third, in front; 
none of them, however, seemed to be deep, or to communicate with 
the joint. The necessary incisions assisted the escape of the vest 
of the splinters of bone. The limb was now swelled and gorged with 
stagnant fluids, so that mortification seemed impending. Nature 
even seemed to indicate amputation by a line of separation encir- 
cling the limb at the upper border of the wound. The patient 
was now willing to lose his limb, but the surgeons, called in con- 
sultation, did not agree in recommending it. Diarrhea and slow 
fever, which soon followed and resisted all remedies for a month, 
seemed to render it unfortunate that the operation had not been 
done. 

About three months after the accident, an abscess, of consider- 
able size, made its appearance at the upper and inner part of the 
thigh ; another followed on the outside and very high up, which 
seemed to be under the fascia lata:* they were both opened, and 
the parts properly dilated. Notwithstanding the carelessness of 
the patient with regard to diet, a healthy suppuration was now 
established from all the wounds, and perfect cicatrization was 
accomplished at the end of ten months. The ends of the femur, 
drawn together by muscular contraction, united, and became bound 
together by a very strong callus, by means of which the patient 
makes use of the limb quite freely, and walks without assistance. 
The joint is not at all stiff; the thigh is shortened four inches, 
which corresponds with the quantity of bone lost. 

This case seems important on many accounts. The nature and 
texture of the limb, composed of tendinous parts at the seat of 
the fracture, which was near to a large joint, and in the vicinity 


* See fragment from Ambrose Paré, in appendix, lettered G. 
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of large plood-vessels, required much care on the part of the sur- 
geon. The great degree of contusion in the course of the wound, 
the tearing of the fibrous membranes, and especially of the peri- 
osteum, the irritation which the sharp points of bone necessarily 
caused, the general disturbance in the whole limb which such a 
fracture must produce, were all calculated to inspire fears for the 
most severe symptoms. Others would also arise afterward from 
the strangulation of the limb from swelling, the suppuration from 
the wound, and abscesses on the limb, as well as from the effects 
which the vicinity of the pus to the knee joint might produce. 
To all these were to be added the danger from diarrhcea and fever. 
How vast must have been the labors of Nature to bring this wound 
to perfect cicatrization—M. Boucher, Mémoires de l’ Académie 
de Chirurgie. Vol 5, page 283. 


CASE XVI. 


I saw in the same hospital, while it was occupied by those offi- 
cers who fell sick or were wounded in the last war, one of the 
king’s guard recover, without amputation, from a gun shot fracture 
of the lower end of the humerus. The circumstances of this case 
were, however, very different from the preceding. Few of those 
grave symptoms occurred in this case. It must, however, be con- 
fessed, that many amputations have been performed from the fear 
in which surgeons stand of the accidents to which such injuries 
give rise—M. Boucher, Mémoires de V Académie de Chirurgie. 
Vol 5, page 283, 


CASE XVII. 


On the 23d of October, 1752, a laborer at the plaster quarries, 
heat Ville Juif, had the misfortune to fall to the bottom of them, 
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a distance of about forty feet, from the breaking of the rope by 
which he was sustained. 

M. Varnier, a skillful surgeon of Ville Juif, was sent for. Te 
found the right leg broken; the tibia not only piercing the skin, 
but also the gaiter, of the workman. 

As soon as the limb was uncovered, it was evident that the 
fracture was complicated and accompanied with comminution of 
the bones; and the injury seemed so severe, that after long re- 
flection, M. Varnier thought that amputation offered the only 
chance of saving the patient’s life. 'To this, however, he would 
not consent. 

M. Varnier then proceeded, after getting ready a proper ap- 
paratus, to the reduction. He was, however, first obliged to make 
an incision on the anterior part of the leg, to reduce the bones 
which protruded. After this reduction and the proper dressing of 
the fracture, the patient was bled, and this was repeated four 
times that very day. The three following days, he was bled six 
times, from the foot as well as arm, in order to calm the delirium, 
which, however, lasted ten days. 

During this time, it was impossible to keep the parts in position. 
The foot and leg swelled excessively with phlyctenae. M. Varnier 
made a number of incisions to oppose the progress of the gan- 
grene. The symptoms being somewhat calmed, M. V. wished 
again to try reduction; but the swelling was so great that it was 
found impossible. 

I was requested to see the patient on the 11th of November, 
the 20th day from the accident. I found the limb considerably 
swelled, and a portion of the tibia bare of periosteum, raised above 
the level of the skin, and having no other connections than a por- 
tion of the interosseous membrane and periosteum. 

LIremoved this portion of bone,* taking care to preserve as little 
as possible of the periosteum; the medulla was already fatid. 
At the lower end of the fracture, we found another fragmem, 
totally detached, nine lines in length by three in width. The 

Jirst piece was five inches, three lines, in length, composing the 


* Query. Had this piece of bone been removed at first, would it not have 
saved much subsequent trouble ? w.J.W. 
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whole thickness of the tibia. After removing these bones, we 
pressed out a quantity of sanguinolent matter, which seemed to 
proceed from the outer and tnner sides of the leg. 

The posterior part was in a gangrenous condition, from the heel 
to within three fingers’ breadth of the ham. The skin, cellular 
tissue, and fascia, were mortified to such an extent, that on raising 
the leg, they fell in shreds. Having removed them, the fracture 
of the fibula was brought into view, situated near its middle, 
corresponding with the centre of the cavern left by removing the 
fragments of the tibia: for more than six fingers’ breadth, it was 
denuded of periosteum, and the extremities overshot each other 
about four inches. 

I thought it my duty not to reduce these bones, until I had 
thought of an apparatus which would allow me to support this 
mass of flesh from which so large a quantity of bone had been 
removed, and dress the posterior part, without deranging the 
fibula, after I should have reduced it. 

Some time ago, M. la Faye presented to the Academy a ma- 
chine of tinned iron, for the use of the Military Hospitals, intended 
to facilitate the transport of those who suffer from fractures of the 
thigh or leg. I took this machine as my model, making certain 
modifications to suit the present case, of which the most important 
was, to enable me to dress the posterior part of the leg without 
undoing the apparatus. With this view, I cut the three posterior 
sheets of tin, transversely, into three equal parts of two inches each ; 
by which means, I obtained three doors or windows which moved 
upon hinges, at the part corresponding to the inside of the leg, 
and could be closed by a sliding pin upon the outside. 

After dressing the wound upon the anterior part of the leg, 
closing the machine, and fastening it by two cords moderately 
tight, the one at the upper and the other at the lower part, the 
limb can be raised without fear of disturbance. . . . After 
Taising the limb, and having prepared dressings the size of each 
opening, the windows are removed successively, and the dressings 
introduced, leaving but a small portion of the leg at any one time 
Unsupported, 
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Every thing being thus prepared, we reduced the fibula, placed 
the limb in the apparatus, and dressed it in the way just described, 

Before this, the patient was in great pain; and notwithstand. 
ing the strict diet which was enforced, was troubled with loss of 
sleep and continual fever, which put his life in danger, although 
he was of a strong and vigorous constitution, and only about 
twenty-nine years of age. The reduction, however, improved 
his condition at once, so that the first night he slept four or five 
hours: the suppuration diminished daily. The wound was 
dressed with dry lint; the ends of the fibula, and of the tibia, 
which last was granulating well, were dressed with dossils dipped 
in oil of turpentine. No exfoliation occurred from these bones. 

Every thing went on well until the 8th of December, when the 
portion of the fibula which had lost its natural color, some days 
before, separated into a number of pieces, the largest of which was 
an inch in length. M. Varnier informed me of this; I found the 
muscles so contracted, that the limb was shortened about fou 
inches, and, of course, considerably augmented in thickness. 

On examining the extremities of these bones, I found that there 
was not sufficient extent of surface to maintain them against each 
other. We therefore tried no longer to reduce it, but I endeav- 
ored to find away to keep up permanent extension, as the pa 
tient could not remain in this condition, on account of the great 
pain produced by the pricking of the ends of bone which stuck 
into the flesh. "To accomplish this, I drove into the earth the end 
of a plank, four feet in length by one in width, and two inches in 
thickness, for the patient was in a cellar. This was supported by 
nails driven into the lower horizontal bar of the bed. I cut out 
portion of the upper part of this plank, four inches wide and 
eighteen long, which left me two perpendicular bars, in which I 
bored holes an inch apart up and down, for a use that shall be 
mentioned presently. 

I had previously had a wheel made about four inches in dian 
eter, pierced in its circumference by a number of holes, half a 
inch from each other. Another hole was made in the centre 10 
receive a cylindrical axis, a foot in length and an inch in diametet, 
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cut square at the end opposite the wheel, to which a handle was 
to be fitted to turn it. 

I then endeavored to make counter extension by means of 
bands, some of which were passed under the axilla, others in the 
groin of the fractured side, and others to the knee, all well padded 
and fastened to the head of the bed. I then placed a very thick 
compress around the leg, just above the malleoli, and over it a 
band of strong thread ribbon, [quality binding, | the two ends of 
which were nailed to the axis of the wheel just described. It is 
evident that when the axis is turned by means of its handle, this 
extending band must be rolled round it, to any desirable extent. 
When this is accomplished, the wheel is stopped by means of a 
pin passed through one of the holes in its circumference, while 
the axis is sustained by pegs, placed at discretion, in the holes made 
in the plank. 

At our first trial of this apparatus, the limb was lengthened two 
inches, without any inconvenience to the patient, but on the con- 
trary, his pain was diminished. 

For a number of days, care was taken to turn the wheel several 
limes, so as to gain a few holes only: in* this way, the limb 
regained its natural length. 

To relieve the patient from the pain of the counter-extending 
bands, I placed another plank at the foot of his bed, with a kind 
of rest, against which he could press with his sound foot. This 
added much to his comfort. 

* * * * * + 

The wound, caused by the protrusion of the tibia, was entirely 
healed the 20th of January, (1753.) Some portions of bone ex- 
foliated after this from the fibula. We had, however, the satis- 
faction to see it covered by healthy granulations on the 2d of 
February, and the posterior wound wholly cicatrized the 1st of 
March. I then observed that a substance of moderate solidity 
mght be felt between the two ends of the tibia, in the hollow left 
by the portion removed, particularly on the internal side where 
the periosteum was least removed. 


* See Fragment translated from La Motte, annexed, lettered K. 
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* * * * 


This substance has increased and become so solid that the 
patient can move his leg from side to side. I have not yet, 
however, allowed him to bear his weight upon i without the 
assistance of crutches. M.M. Chapillon and Bertrand are wit- 
nesses of the truth of what I have asserted.— J. Coutavoz. 
Mémoires de I’ Académie de Chirurgie, vol. 6, page 23. 


CASE XVIII. 


An officer, at the siege of Douai, A. D. 1710, received a wound 
from a small shell, (Obus) on the outer and middle portion of the 
leg, four inches long and two wide, shattering the bones of the leg 
and foot. In an ineffectual effort to rise, he so displaced the bro- 
ken bones, that the foot became everted and the leg turned inward. 
‘On seeing him soon after, says M. Cannac, ‘I was truly aston- 
ished at the violence which both the leg and foot had suffered; 
and seeing the extent to which the bones were shattered, without 
however injuring the bloodvessels, I considered amputation the 
only means of preserving life. The patient requested me to re- 
move a large portion of the tibia, which protruded from the uppet 
angle of the wound and greatly annoyed him by its points. As! 
arrived at midnight, I deferred amputation until morning, to have 
the benefit of a consultation ; yet to gratify the patient, I applied 
a tourniquet and removed the obnoxious fragment. To accot- 
plish this, I had to extend my incisions far up the leg. Having 
removed the large fragment, I found many smaller pieces lying 
loose behind it, and took them away. The patient was gy eatly 
relieved by what I had done, yet soon after, the leg and foot, be 
low the wound, began to swell so much, that I determined to make 
deep incisions therein, having no fears, as the leg was destined to 
amputation. In consultation, amputation was unanimously agreed 
upon, but this advice was overruled by the patient and his broth 
ers. Suppuration came on in five days. In six, the town capitt- 
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lated. This officer, after a long time, recovered with a straight 
leg, only two inches shorter than its fellow, notwithstanding the 
injury he vecewed in being conveyed to Cambrai immediately 
after the capitulation —M. Cannac, Mémoires de Académie de 
Chirurgie. Vol. 6, page 174. 


CASE XIX. 


In the month of August, 1694, I was called to St. Croix to see 
a farmer, who had fallen under his wagon, the wheel of which had 
passed over his left leg, breaking both bones and causing a wound 
in the middle, which nearly encircled the limb, leaving only about 
two fingers’ breadth of sound integuments. So great was the 
contusion of the muscles, that there seemed hardly room to hope 
that the limb could be restored. I got ready however my ap- 
paratus, which consisted of dossils of dry lint, strips of linen folded, 
18 tailed bandage, splints, long compresses,* and a roller, to be 
applied in the form of the figure 8, to the foot and lower part of 
the leg, 

Having made his bed, I had him placed upon it by one of 
my apprentices, while I myself supported the leg. 

Tnow arranged the limb in such a manner, that the foot was 
about four inches higher than the knee. 

Two assistants, without raising the limb from the pillow, made 
extension and counter extension, while with my hands I pushed 
the extremities of the bones, in order that they might reassume 
their proper relation: this was easily done, and easier to be seen, 
the bones being entirely uncovered. In reducing them, I neglected 
none of those important points which should always be observed 
m the reduction of a fracture. This was proved by the cessation 
of pain, which, up to that time, had been excessive ; by the straight 
line presented by the edge of the tibia, the more perceptible 


aoe Longuettes’ — These are formed of a piece of linen, the length 
limb, and about three inches wide, when folded four times. 
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from this bone being bare; and finally, by the proper relation 
existing between the knee and great toe. 

The fact that the tibia was uncovered, rendered any compari- 
son of this leg with the sound one unnecessary, as the ends of the 
bone were seen to be in apposition, end for end. 

I dressed the wound, including the portion of bone uncovered, 
with dossils of lint dipped in brandy; the compresses were also 
moistened with it ; and the 18 tailed bandage in rough wine. 
Two entire months passed without any change in the limb, 
during which time, M. Doucet saw the patient a number of times, 
and urged me, continually, to amputate it, since it was in sucha 
bad condition and excessively tumified: the suppuration, also, was 
great, and the fragments of bone, which seemed about to separate, 
quite large. 

But, as the man was strong and vigorous, and had good cour- 
age, the benefit of country air, and the season was favorable, I 
persisted, and did not despair of healing the fracture, notwithstand- 
ing the bad symptoms, although I confessed that many months, 
without determining their number, would be requisite. 

After two* months, I pulled away the whole of the inferior end 
of the tibia, which extended to within about two fingers’ breadth 
of the ankle joint: the fragment was four fingers’ breadth 
long, and comprised the whole thickness of the bone with the 
medullary canal: a large cavern was left in its place. Fortu- 
nately, the fibula had united without any perceptible exfoliation. 
This was, therefore, a great assistance to the patient, as it acted 
like a splint, and kept the leg of its proper length. 

After the separation of the fragment, I dressed the wound only 
once in three days, instead of every day, as I had before done, the 
bandages being still moistened with brandy: and nothing wearied 
by the length of time during which I dressed it, I continued my 
attendance on it until it was happily cured. Zhe callus which 
Sormed in place of the bone removed, was so strong and firm, 
that this man walked with ease, and without the slightest lame- 
mess: but this was only after a year of careful dressing, which I 


* Had a portion of bone been sawed off, so as to have somewhat shortened the 


leg, is it not probable much might have been gained by it? w.J.W. 
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practiced daily, for two months, then every three days, and grad- 
ually less frequently ; until after a while, the patient did it himself, 
during which time I called to see him only at my leisure. —M. de 
La Motte —Traité Complet de Chirurgie. Vol. 2, page 575. 


CASE XX. 


Some time after the cure of the last mentioned patient, M. Des 
Rosiers, and I, had a fracture to treat nearly similar, and pro- 
duced in the same manner. The patient was a farmer of the 
parish of Magneville. We carried him to Valogne, that we might 
attend him more conveniently. 

The fracture of the tibia was double. The superior, at the 
commencement of the upper third of the tibia; the inferior, at the 
junction of the middle and lower third. T'he fragment, thus sep- 
arated, was five or six inches in length. There were no splinters, 
and the wound in the soft parts was sufficiently extensive to 
allow us to see this portion of bone completely bare. So great 
was the degree of laceration and contusion, that we determined, 
afier proper reflection, to divide with the scalpel the membranous 
parts which united this portion of bone, thus separated, from the 
rest of the tibia, and remove it entirely, rather than leave it to be 
thrown off by suppuration, which would have required a long 
time, and have much retarded the formation of callus, which we 
were confident would commence as soon as this obstacle should be 
removed. That this occurred was perceptible to the eye, as soon 
a suppuration was freely established. 

In this manner, the limb, which we looked upon as affected 
re a most severe and terrible fracture, grew strong, daily, so 

that, after seven or eight months of dressing, the wound cica- 
tized, and the tibia united by the aid of a good and strong callus, 
which was formed in place of the bone which we had removed: 
nor was this leg, so dangerously wounded, different from its fel- 
low, either in thickness or length: to this effect, the union of the 
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fibula, which took place in thirty days, was of great assistance, 
This union kept the leg of its proper length and shape: this good 
result would not have occurred, if both bones had lost an equal 
portion of their substance ; since, in this case, nothing could have 
prevented the ends of the bones from drawing together, which, 
without doubt, the muscular contractions would have caused. In 
a case * of this kind, amputation would be the appropriate remedy, 
since the limb would be useless to the patient from its shortening, 
and, indeed, an incumbrance to him. Nezther of these patients, 
however, for the reason that I assign, have been rendered lame, 
nor have they suffered the slightest inconvenience from the injury 
of which they have been cured.— M. de La Motte. Vol. 2, 
page 579. 


CASE XXI. 


In the month of February, 1709, M. Des Rosiers and myself 
were called to see a young man in the parish of Ivetot, who had 
received a fracture of the lower end of the right leg, two inches 
above the joint. So extensive was the wound, that the ends of 
both bones projected two inches, or thereabouts. After putting 
him to bed, we endeavored, at first, to reduce the extremities of the 
bones, which was one of the most dificult undertakings we ever 
tried :+ not only on account of the great force we were obliged to 
use, but for the fear of tearing away the foot, so small was the 
quantity of intezuments remaining, and so weak did their con 
mection seem. Indeed, M. Des Rosters repeatedly called on me to 


* The case treated by Coutavoz, No. 17, shows, that the case here described, 


might have been remedied by perpetual extension. See, also, fragment from La 
Motte, Letter K. w. J. W. 


| Note by Sabatier. It seemsas if a part of the difficulties, which were presented 
in this case, would have been avoided, if the wound had been dilated. This om's- 
‘sion may be noticed in all the cases of Complicated Fractures mentioned in this 
work, where the bone protruded. Incisions practiced on such occasions, have 
not only the advantage of rendering reduction more easy, but they facilitate 
resolution in the part, and give it a more favorable appearance. 
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moderate my extension. We succeeded, finally, by means of an 
elevator,* which we used lke a lever; and by pressing the end 
against one extremity of the tibia, the other was sufficiently 
separated to be replaced. Without this assistance we should 
never have succeeded, so much had the tendons and muscles 
shortened the limb, during the seven or eight hours since it was 
fractured. 
* * * 

In this manner we dressed this large wound, hoping that these 
anodyne remedies, which were also emollient and discutient, would 
relax the muscles and tendons, which were much swelled, and 
tense. Such was their effect, that after four or five days, there 
remained no tension, Gut the fever coming on the seventh or eighth 
day, the pains increasing, and the whole limb being swelled and 
excessively inflamed, we made use of a discutient and resolvent 
poultice, applied to the whole leg. ‘The bandages were moistened 
with wine. 

These means, far from fulfilling our wishes in discussing 
the humor, caused it to fix itself in several places, where abcesses 
of some size formed: one was situated at the middle and inner 
side of the leg, and another at the upper and outer part. These 
we opened at the proper time, and they suppurated freely, and for 
along time, before they cicatrized. 

What was very extraordinary,* the fractured side became 
completely paralytic, from the head to the foot, the other side 
became convulsed. We were in hopes that the long continued « 
Suppuration might cure this unfortunate patient. This, however, 
did not occur, a sone side remained palsied: the convulsions, 


* Cases No.9, 10, and 21, exemplify the baneful effect of tension in the direction 
of the length of the limb, and show us how carefully we should guard against it. 
¢ observe the same circumstance in incipient necrossis, and in all inflammations 
of the bones of the limbs, as the muscles are then permanently contracted, and 
are restored to their natural state only when the bones are relieved from disease. 
Much has here been said of the injury resulting from the rough bones irritating 
the soft parts, but, do not rough ends of bone produce similar injury when so 
s ed 8 to unduly press upon each other? It will be observed that the symp- 
ms in all our cases have become mild, as soon as the bone has been shortened. 
See Cases Nos. 1,3 4,7, 8, 10, 11, 12, 13, 14, 17, 18, 20, 23. 
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however, ceased, in proportion as the fracture healed, which was 
in about two months, or two and ahalf. No perceptible exfili. 
ation occurred, although, as I have said, the bones were pro. 
truded through the flesh, and shot by each other more than an 
inch.—M. de La Motte. Vol. 2, page 581. 


CASE XXII. 


John Nestor, doctor of physick, Richard Hubert, and I, went 
together to visit a patient at the place of the Frier Minorites. 
Wherefore, intending to pass over the Seine within sight of the 
place, I endeavoured to make my horse take boat, and therefore 
switched him over the buttocks. The jade, madded herewith, so 
strucke at me with his heels, that he brake both the bones of my 
left legge, some four fingers breadth above my ankle. Then J, 
fearing some worse mischiefe, and lest the jade should double 
his blow, flew back, and as I fled backe, the broken bones flew 
insunder ; and breaking through the flesh, stocking, and boote, 
shewed themselves, whereby I felt as much paine as it is credita- 
ble a man was able to endure. Wherefore I was presently 
carried into the boate, that I might be carried to the other side of 
the water to be dressed, but the stirring of the boate as they 
rowed, almost killed me with bitternesse of paine, for that the 
sharpe fragments of the bones were rubbed against the flesh, 
which lay next them. Being ferried over, as I was conveyed 
into the next houses, my pain was much encreased, whilst lifted 
by the hands of divers persons some while up, another downe, 
sometimes to the left side, otherwhiles to the right, with my whole 
bodie and all the parts thereof. When at the length, I was layd 
upon a bed, I was somewhat freed from the bitternesse of my 
paine, and had time to wipe off the sweat, which ranne downe 
over all my bodie. Then was I dressed with such a medicine as 
the time and place would afford; we composed it of the white of 
an egge, wheat floure, soote of a chimney, and melted butter 
For the rest, I intreated Richard Hubert that he would handle 
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me as if he knew mee not, neither that moved for love of me, he 
should remit any of the severitie of art, but chiefly that he should 
stretch my foot straight out and if the wound were not sufficiently 
wide that hee would enlarge it with his incision knife, that so hee 
might the more easily set the broken bones in their due place; 
that he would with his fingers, (whose judgment is farre more 
certaine than the best made instruments) search whether the 
splinters which were in the wound were quite severed from the 
bone, and therefore to be taken forth; that he would with his 
hand presse forth the blood and the clods of blood, which were in 
a great quantitie concrete at the mouth of the wound. That he 
would bind up and place my legge in that site and manner as he 
thought best. 

In the beginning of my disease, I used so spare a diet that for 
nine daies, I ate nothing each day, but twelve stewed prunes, and 
six morsels of bread, and drank a Paris pinte of sugred water. 
* * Twas purged when need required with a bole of Cassia 
with rubarbe. I also used suppositories of Castle soape to make 
me goe to stoole, for, if at any time I wanted due evacuation, a 
preternaturall heat presently seized upon my kidneyes.— Ambrose 
Paré, Treatment of his own Case, page 582. 


CASE XXIUI. 


Joannis Sculteti Observatio LXIV. 

De majori fosili contriti cruris, serra, tres digitos decurtato, 
illaeso incessu, curato. 

Gulielmus Bernardi, annorum quadraginta quinque, cerevisiae 
bajilus in aggere Harlemensi, portaturus vas in cellam, ex cadi 
“asu, crus in plura quam viginti fragmenta contritum reportat. 
Ad quem decima quinta Aprilis 1650 vocatus, deplorandam aegro- 
lantis deprehendo conditionem. Collectis animi viribus operationi 
pe; accingens, attritum crus per famulos apprehendi curo. Et ista 
fosilis majoris portione, quae ad minimum trium digitorum latitu- 
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dine eminebat foras, serra ablata, residuum convenientibus spleniis, 
fasciis, et medicamentis, probe devinctum tam feliciter restituimus, 
ut hoc pede, sine claudicatione in hodiernum utitur diem.— Opera 
Joannis Scultett Renovata et Aucta Amstelodami Ao 1672. 


— 
CASE A. 


On the ninth of August, 1816, an insurrection occurred at the 
Massachusetts State Prison, in which thirteen convicts were se- 
verely wounded, principally by firearms. Of this number, Elijah 
Sloane, aged twenty-four years, received a musket ball, in the 
upper and outer part of the leg, just below the knee, which passed 
obliquely downward, through the limb, causing a fracture of both 
the tibia and fibula. 

The prison records state, that Sloane died on the morning of 
the twenty-fourth day, of the same month; and that ‘ symptoms 
of inflammation and irritation,* which occurred immediately 
after the wound, made amputation inexpedient.’ 

In an examination after death, several pieces of bone were 
found driven deep into the muscular, nervous, and vascular tissues 
of the limb; in consequence of which injury, these tissues had 
become so inflamed and swollen, as to roll out from under the ui- 
yielding fascia, when divided longitudinally, and to present the 
appearance of a blackish, and half disorganized mass of flesh, es- 


* It should be here observed, that this wound was inflicted at 6 o'clock, P. M, 
and that two of the patient’s comrades received wounds which were regarded, at 
the time, as more dangerous, and requiring more imperatively the care of the sur 
geon of the prison, (the late Dr. Josiah Bartlett, well remembered by the older 
Fellows of this Society, as an able man in his profession ;) so that Sloane was 
not attended to, until some hours after he received the wound. 

Of the convicts just alluded to, one was shot through the right side of the chest, 
the ball entering near the spine, and emerging near the edge of the sternum; the 
other had a ball pass through the root of his neck, from immediately above the 
superior angle of the scapula, to a point an inch above, and just outside of the cla- 
vicular attachment of the sterno cleido mastoid muscle. This wound was attend- 


ed with profuse arterial hemorrhage. Both these men, however; pee 
w. J. W. 
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caping, as it were, from the embrace of a powerful press. A per- 
fect solution was thus made manifest of the severe symptoms, and 
fatal tendency of this case, even from its outset. 


CASE B. 


Some years since, a young man of feeble constitution, named 
Bruce, received a wound in his left thigh, under the following 
circumstances: —-He was passing through Park street, Boston, 
whilst an infantry company were firing, on parade, near the great 
elm tree on the common. He fell, at the moment, and was unable 
to rise again. 

On seeing him, soon after, I found that a ball had passed 
through the integuments of the thigh, a hand’s breadth above the 
patella. By bending the leg forcibly upon the thigh, the course 
of the ball was found to be, into the knee joint. There was no 
hemorrhage, externally, nor was there great pain at the time. 

Neither the patient, nor those about him, could be made to 
realize the great danger of the case. I, however, advised imme- 
diate amputation, as the only means of preserving the patient’s 
life. My advice was disregarded, and the opinions of other med- 
ical men requested in consultation. 

In about six hours, symptoms of the most threatening kind 
were ushered in, by a chill, and in four hours more, at the 
patient’s most earnest entreaty, I amputated his thigh, with but 
little expectation of benefit. The operation was completed in 
little more than a minute. The skin came into nice and even 
contact, over the divided femur, and the patient was speedily 
placed in bed, with the loss of but little blood. He spoke inco- 
herently, before being removed from the table. The bad symp- 
‘oms continued and became more and more aggravated, for about 
fourteen hours after the amputation, when he expired. 

On examining the limb, the ball was found to have split off one 
of the condyles of the femur, and produced great inflammation and 
éllusion of blood in the joint. W. J. W. 
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CASE C. 


About eighteen years since, a son of Capt. Treadwell, of 
Ipswich, county of Essex, while splitting wood, near his father's 
door, received in the calf of his leg, near the ham, a charge of 
pigeon shot, from a gun in the hands of his brother, at a distance 
of about forty feet. 

On my first seeing the patient, not far from twelve hours after 
the accident, the whole limb, from the knee downward, was 
swollen, elastic, and lacking its natural warmth and feeling. No 
pulsation could be felt in the arteries about the ankle and foot. 
The capillary circulation was peculiarly languid; the vessels 
turgid and containing blood of an uncommon, dark hue. The knee 
was tender to the touch, and motion of the joint gave great pain. 
Immediate amputation was advised and practiced. Delirium 
commenced while the patient was being placed on the table to 
undergo the operation. On cutting through the flesh, it was 
found, that the common sheath of the vessels was already gorged 
with lymph, and this appeared to be fast extending upward. The 
operation was quickly done, the arteries secured, and the dress 
ings applied; after which he was placed in bed, and carefully 
nursed. The delirium and other bad symptoms gradually sub- 
sided,* and he recovered in due time. On dissecting the 
parts, the popliteal nerves and vessels were found to be perfectly 
riddled by the shot having passed through them. Seven shot 
were found to have penetrated the knee-joint and remained loose 
therein. 

In this case, I doubt not that gangrene had already commenced, 
and except for the amputation, that death must have ensued in 4 
few hours. W. J. W. 


* Les effets de la commotion, loin de s’aggraver, diminuent et disparaisset 
insensiblement aprés operation. —Baron Larrey. Vol. 2, page 484. 
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CASE D. 


Mr. Edward Cutter of Somerville, forty years of age, and of 
temperate habits, was kicked by a horse, three inches below the 
knee. One of the calkins of the horse-shoe had here penetrated 
the tibia, and produced a very oblique fracture. At this spot, and 
here only, were the fascia and soft parts much injured. Two 
splinters, each more than a couple of inches long, of the compact 
shell of the tibia were removed, together with some of its can- 
cellated structure. The fibula was sound and entire. The wound 
was dressed with the mildest applications, no attempt ever being 
made to approximate its lips. Neither splints, bandages, nor 
apparatus of any sort were used, at any time. An elevated and 
easy posture for the leg, rest, spare diet, and a moderate purge, 
daily, for the first week, constituted the whole treatment. Under 
this simple management, the wound cicatrized in eighteen days, 
with only slight superficial suppuration. Nothing untoward oc- 
curred to retard the cure, which was completed within forty days. 

W. J. W. 


CASE E. 


March 7, 1840, Edward L. Heath, a convict in the Massachu- 
setts State’s Prison, about twenty-eight years of age, and of sound 
Constitution, suffered a compound, not comminuted, fracture of the 
right leg, in consequence of a block of granite falling upon it. 
The upper fragment of the tibia protruded through the skin, about 
five inches below the knee. There appeared to be much lacer- 
ation of the fascia, as evinced by the looseness of the lower frag- 
ment of the tibia, and the presence of a large cavity, reaching 
nearly to the inner ankle, filled with venous blood. The bones were 
easily replaced in apposition. A free counter opening was made 
near the inner ankle, through which blood and serum found a 
Teady exit, as soon as they were effused, into the wound. The limb 
Was laid on its heel, elevated about twelve inches above the body, 
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The foot and leg were kept in their relative positions and sup. 
ported by splints and dressings as described in the case of William 
Tyler. Neither suppuration nor other accident oceurred to retard 
the progress of his cure. On the third day of April, he was able 
to raise his leg from the bed. On the nineteenth day of the same 
month, he attended chapel service, and was discharged, able to 
labor the next day, having been forty days in the hospital. 
W. J.W. 


CASE F. 


Not far from fifteen years ago, I saw, in consultation with the 
late Dr. Edward Frost, Mr. Jonathan Bullard, of Wayland, who, 
three months before my visit, had broken his leg. The fracture 
was compound, a sharp point of the anterior edge of the tibia 
having slightly perforated the skin. ‘The bones, however, were 
not shattered, and the soft parts were not contused nor extensively 
lacerated. The bones were replaced with ease; and the lips 
of the wound were kept in contact. After a while, suppuration 
took place, and the matter, not having a dependent outlet, and 
being pent up by the fascia, burrowed and penetrated deep, 
into and among the different textures of the limb. This state 
of things was followed by loss of appetite, thirst, emaciation, 
sweatings, and diarrhoea. There were also well marked incipient 
sloughs upon the shoulders, heel, and sacrum. The question 
proposed for my decision was, whether amputation could save the 
life of the patient thus debilitated. I advised that the limb 
should not be removed ; but that a large and free counter-opening 
should be made by the side of the fibula, near the ankle, to allow 
exit to the pent up matter. Accordingly, I made the proposed 
opening, cutting deeply and with great success, as about two 
pounds of pus were discharged at once, and an outlet obtained, 
through which the matter, that formed subsequently, had a ready 
means of escape. 

All the bad symptoms forthwith subsided, the appetite returned, 
and restoration to health was rapid. W. J. W. 
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CASE G. 


By command of the King, I went to visit Charles Phillip of 
Croy, Lord of Auret, who had long suffered from the effect of a 
compound fracture of the femur. ‘The thigh bone was broken 
long wayes and side wayes, with many splinters of bone, whereof 
some were plucked out, and others remained sticking fast in. He 
besides also, had an ulcer in his groine, which reached to the 
midst of his thigh, and many other sinuous ulcers about his knee. 
All the muscles of his thigh and legge were swollen with a fleg- 
maticke, cold and flatulent humor, so that almost all the native 
heate of those parts seemed extinct. All which things being 
considered, I had scarce any hope to recover him, so that I 
repented my coming thither. Yet, at length, putting some confi- 
dence in his strength and prime of youth, I began to have better 
hopes. Therefore, with his good liking, first of all, I made two 
incisions, so to let forth the matter, which, lying about the bone, 
did humect the substance of the muscles. This had happy suc- 
cesse, and drew out a great quantity of matter’ * * * * * 

‘To conclude, his fever and paines being assuaged, his appetite 
restored by feeding plentifully upon good meates, according to his 
strength, he in a short time became more lusty; and lastly, by the 
singular merey of God, recovered his health perfectly, but that he 
could not very well bend his knee.’—<Ambrose Paré. Page 431. 


ney: 


CASE H. 


A mason fell, from a scaffold, a distance of more than thirty feet, 
and suffered a compound fracture of the thigh, in consequence of 
* block of stone falling upon it the same distance. Although the 
gteat injury to the soft parts, as well as the extensive splintering 
of the bone, seemed to indicate amputation, yet I determined to 
tty to save the limb. With this view, I placed the patient close 
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upon the edge of a bed, made smooth and even, so as to facilitate 
the dressing. I then folded a square piece of linen in form of a 
cravat, placed it round the thigh close to the groin, tied the cor. 
ners together, and gave it in charge to an assistant, to serve as a 
counter extending power. I then directed extension to be made, 
by a second assistant, grasping, with both hands, the thigh just 
above the knee, while a third aided him by drawing down the foot. 
I executed this manceuvre with the view of straightening the 
limb, and of placing its parts so that I might, with accuracy, make 
my incisions of dilatation, and that the patient might be supported 
and kept from injurious efforts, rather than for the purpose of ex- 
tension. I next thrust my finger into the wound, using it as a 
directory, and thus divided all the parts which had suffered lace- 
ration, both above and below. I sought for all membranous parts, 
and divided them. In a particular manner, I sought out and di- 
vided the fascia lata, both transversely and longitudinally, and ina 
number of places; and I aver, that this is the only way to prevent 
such inflammation, and swelling of the muscles, as would otherwise 
produce such tension of the whole limb, as to lead to strangulation, 
or to the most fatal collections of matter. 

Having finished my dilatations, covered the ends of the bones 
with lint and strips of linen, for the purpose of protecting the soft 
parts from the irritation of any of their sharp points, and reduced 
the bones, so covered, to their proper places, I laid the limb in a 
proper situation, intending so to keep them, until any exfoliations 
which might occur, should come away. At the third dressing, I 
removed all the lint and strips of linen which I had placed over 
and about the ends of the bones, and I found they had much as 
sisted in keeping the parts in apposition. In lieu of the strips of 
linen, I now substituted large dossils of lint, dipped in brandy. 
The external dressings were smeared with common digestive, 
mixed with brandy; and these were covered and supported by 
suitable compresses and bandages) * * * 

—J. L. Petit. Page 172. 
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CASE J. 


Here we can succeed only by proper incisions and dilatations ; 
by the use of such means we may ensure success, by preventing 
the formidable symptoms of swelling, suppuration, and burrowing 
abscesses, which, otherwise, would divide the parts in sunder, and 
require many counter openings. All such incisions should be 
made with great judgment and care, and should penetrate quite to 
the sound parts of the shattered bone. In no other way can we 
decide what fragments may reunite with the body of the bone, 
and what should be considered as foreign bodies, dissected from 
their adhesions, and removed. Between the naked ends of the 
bone, and the soft parts, we should place dossils of lint, and so 
continue to dress the wound, until all swelling has subsided, and 
all loose fragments or shivers of bone have been discharged. Al- 
most all the cases which I have witnessed, where deep incisions 
were neglected, have ended in gangrene and death; while those 
patients, in whose cases, free and judicious dilatations have been 
practiced, have escaped the direful and dangerous symptoms above 
alluded to, and obtained an easy and happy cure.—Martiniére. 
Mémoires de l’ Académie. Vol 11, page 17. 


CASE K. 


* * * * T took great pains the first two months of treat- 
nent, to observe if the broken leg were of the same length with 
the other, in order to avoid the blunder of the two old surgeons, 
0 whose care the duchess of Ventadour had committed her 
Coachman; this man’s leg was broken near the middle, with a 
large wound. J was called in, three weeks after the accident. 
The wound was then granulating well, and the patient in good 
health, but the limb was full four inches shorter than the sound 
ne; In consequence of the blindness of these surgeons ; they had 
Placed a board at the foot of the bed, against which his foot 
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rested, in order that he might not slip down in his bed; the effect 
of which was, that the ends of the tibia overlapped each other to 
the extent which I have mentioned, without these surgeons 
perceiving it in the slightest degree; although it struck me at 
once, even before the bandage was removed; I reduced it, how. 
ever, gradually in the course of the day, to the same length with 
the other. The limb recovered perfectly, without any inconveni- 
ence, from the second reduction, from the great care which I took 
in placing the bones perfectly even—La Motte, vol. 2, page 374. 


CASE L. 


In order to reach and extract, without violence, a ball deeply 
buried in the thigh or nates of a stout man, extensive and fright- 
ful incisions must be made, and surgery repudiates that man who 
fears or hesitates to make them, whenever there be occasion, and 
the operation is practicable, without wounding the trunks of the 
large nerves and blood vessels. Such incisions should be made 
in every direction through the fascia lata, as well as through the 
sheaths of the muscles, and no sinus in the course of the wound 
should be left unopened. In the leg and fore arm, we should not 
spare the aponeuroses, which having furnished an envelope to 
the whole body of muscles, subdivide themselves into sheaths 
embracing each muscle by itself. Foreign bodies are often found 
impacted within their embrace, and it is as necessary to divide 
these membranous expansions for the prevention of mischief a 
for the easy extraction of foreign bodies. All such incisions 
should penetrate quite to the sound ends of the fractured bone, % 
as to afford ample room for the removal of loose portions of bone 
or other foreign bodies—Baron Percy, Manuel du Chirurgen 
D Armée. Page 149 and 159. 
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